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Creativity can be considered a function ot knowledge, 
imagination, and evaluation and usually prograaed instruction is 
thought to be dettiaental to creative behavior since the aaterial is 
highly structured and the responses are usually restricted. However, 
this need not be so, for one seed of creativity, student control, is 
inherent in prograaed instruction. To test the possibility of 
teaching creative behavior via prograaed instruction a prograa on 
problea solving was^ developed and experiaentally evaluated. The 
experiaent involved six schools and 62 subjects in each of three 
groups: control, prograa alone, and prograa instructor -presented. A 
battery of psychological tests involving various aspects of 
creativity was used as a pre- and posttest. The results of the 
experiment indicated that the prograa instructor- presented group 
scored significantly higher gains than the prograa alone group, which 
in turn was significantly higher th&n the control group. (»H) 
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P R 0 G n A 11 MI KG CRE.AXIVE HEHAVIOR 

The foUcwius pi^p-^r is presented in two parts: 
First l'i:c.gram Di'vc-ioomtnt 

Second - U-Hcarcri, Procedures, Result? and Findmss 



Creativity can be considered a function of knc.aedgo, in^asination and 
evaUuVion. Uithout knovlcd.c, imagination cannot be creatively productive. 
With abundant knovi.dge, buc without nanipulaticn th.v.of. nej'orthwhxle 
creativity vould re.ult. In.n.ination .nd knovled,,c, however, without the 
ability to evaluate, ..nthcs..c and develop ideas, vill not result In ofi.ctlve 

J ^^.^,,^^^r ^ <; tntm.itclv related to knovied^c, ^-uich 
creativity. Creative productivity is Jnt2r.atei> 

1« .anlpulauud. .v.lu.cci a.d ofl.ctlv.ly dcv.lop.-<^ Int. .«b!,. <dc.s. 

Although both (1061) and Zirbca (1959) lu,ve .hown thac teacher. =re 

v«y .vnre o£ th= incro.-.sins need to encourage creative behavior, pr.s.nc 
educ«tlo-..l .^..t.a.- n-ni o.crlooU tho Intention,-! .oh.nccn-..nt of crenrivo 
abiiny in sc.dcn.s. th.ra is much c:.,r,h3.ls on cre.-tl-e tcacl.lns. bat 



hin/, ItT tito dnvclopr.cr.t of crc'-.rivo 



betiavior. ^ 

Wilil.^s (i:>3). c.u-...cri.ln^ . variety of invest 1 ,atlcns , 3t.tes taat 
........ ~^.r.-,y o.e-nwarter to onc-ha.f of Lhc total classroom ti.. is s.eat 

Ce^Un^ students vhat to do. Another quarter vas spent in providing infor.ntion, • 
..ch of v;hich 13 a:.ninistrativo. Only five percent i. devoted to rcinfcrcer.cnt 
....le-.s' rc«-.n.e^. Reinforcement for croative response., is almost 

cc.pl. t.Iy in.kin,. m addition, t.achers allotted onl> a.out one and on.-hal£ 
percent of the clysnrocn^ ti.-e tJ ducijiou-r;.ki:ir> C.aicti:.'r.j. 

^ 1 ^ ? ,<r.'.^' ---nt o* cr*vitivn bthavior in boconin:^ 

The ir.:oor«. nee of ta.^ nla.an»;d dev e. ,., -.tt 

-•-^i.^ns. Trvinn lavlor (in r.r.:nt::, l'?39 



ar.i .-"re .~-.:.;rat to lu-r.^cr-J pv 
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reports that a conn^ittce of 17 leadins psychologists placed creativity and its 
cultivation at the top of a list of areas doscrvin?, the hishest research priority 
in the behavioral sciences. 

Research on the dcvelopn;cnt of creative behavior has been conducted on on 
incrcusiag scale ever since the prc-sidentiai aadress o£ J. ?. GuiUotd (1?SC) 
to V'-e Ar.crican Pay^holcgical Association. He cmohasined the "appalling nonloct" 
o£ the study of creativity, indicc-tinc that of sorie 121»000 titles indexed in 
Psvehclouical .sLstv-^ctn from its beeinning until 1950, only 186 were definitely 
■.related to that subject. A recent biblio^rc^phy of writings on creativity and 
related problcns (lUaik, 1965) lists 4,l?C items. Half ' of the entries are 
dated 1950 or later; half of that half appeared in 1960 or later. The field is 
rapidly cxpandinc, and persons interested in creativity are now faced vith 
difficulties in keopin,'> abreast of devclop-.nonts. 

At Icart six research projects discussed by the Research Conference on 
Creativity at the LMiversity of Utah indicated that creative ability can be 
measurably enhanced by planned cultivation (ia C t:. Taylor, 1959.) More recent 
• studies have further confirmed these earlier findings (Taylor. 1964a, 196^;b; 
Taylor aad Willinns, 1966.) 

Research findln:7.s consistently de-nonstrate that creative behavior can be 
significantly stimulated by deliberate treatment. This is a direct coufirnation 
of the conviction eynresscd over ten years a^o by Juiiford: "LiU rr.ost bchavicr, 
creative activity piobably represents, to some extent, many Xearnoci SKiils. 
There r.iy be linitatlcns s.t on these shills by heredity: but 1 i.m convinced that 
throu:-,h learnins one can extend the skills within those limitations." 

It can be seen that in the creativity research reported in the literature, 
five najcr types of qucsLluas are dealt vith. They are: 

(1) Is thrre a relationship between the degree of creative behavior of individuals 
and such measures as tests of cocnitive functionxns, personality tests, and 
other non-intcllcctual instrumonts? 

(2) What are the eif.7Cta on creative ihinV-.ing oT various factor, po^itulatcd to 
be InhibitiPC to prr<U.ctive thinking - -ach Qs pathological personality yudroms 
and cxpcrinentaliv induced an:;iety? 

(3) -hat is the raatlvo prohlcm-sol vin;; ef f ect lv.:noss of individuals versus 
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(4) To vhat extent can creative behavior be deliberately .tlmuUccd? 

(5) vn>at ate the relationships an,ong creativity. IncelUcence, .nd achievement. 
The prlc^^ry research conducted a t the State University of Sow Vork at 

Buffalo before 1968 «as concerned vlth pilot experimentation and the devolopraent 
of courses, prograna and oothods deslsned to stimulate creative behavior. 

The linkiiTS ot progratrmea inscrucLiOii ^uu c^w«c j - »- 

of a paradox for the nost distinctive virtues of the technique of prosra^e^ 
instruction appear in so^e respects Inconsistent vith the requirements of / 
creativity. It is the atte.pt o£ this paper to show how this apparent paradox 
nay be resolved - to show not only how progratr^ed instruction can avoid or 
„ini,ai=e its potentially detrinental effects on creativity. -"'^I^" 
programed Instruction can Uself be directly used as a powerful instrument Cor 

the strengthening of creativity. \ .„,,..„^r<nn 

Oddly enough, the potentially detrimental effects of prosra«:n,ed instru tion 
o„ creativity stem directly fro. the basic pedagogical virtues of the met.wd. 
US very power and success as an instructional tool contain the seeds of its 

thread of creativity*. 

(1) For one thing. progra..,ed instruction may lead to an undesirable 
uniformity in content end ways of thlnV.lng. This tends to result becaus. . .he 
high degree of pre-structuring of the material, and the closely £...de con rol 
. the thought processes of the individual as he proceeds step by step t roug 
the material. All the other Individuals ta.iug the program march in th. same 
p,eci=e stoos. At the end of a successful program we can expect, ccreforc. t„ 
f -nd :n the .t„.c.t, hav.nP arrive, at the ^ understandin..-, of the ^ 
m.:terial through the same series of guided steps. Such uniformity precludes 
the diversity in thcught processes which is essential to the pro.otron of 
creatlvltv. both In the individual and in the group. The diversity of ways 

. „f ih„ crucial condltlon.s favoring originality 

thinking in the group is one of the crucial c nu 

of thought in the individual. V'uen all individuals around him thinU a ut 
problems in the same way. this tends to Inhibit Innovative thought in the 

"""'ra')"':-orcover. the highly structured and controlled char..ctcr of progra-^cd 
instruction makes It less able to take optimal account of the distinctive ways 



in vhich tus individual Chinks. Hxcvc axo many equally appropriate cognitive 
paths t:- the sa-.c final understanding of. the subject matter. These paths 
represcHit different cocnitivc styles in the thinking processes of individuals. 
To attain creative understanding, the individual needs to bo encouraced to make 
the most of his own distinctive cognitive style, to proceed in the way rcost , 
"natural" to hiw. This feature of prograunnins cdn bo mitigated, of course, by 
techniques ot branchi;.,- and the like, which permit various alternative routes r 
the final Icarnins goal. But thus far in the field of progratr-.cd inrtruction. 
such flexible branc!;inc technique? have not been widely developed and udcd. 

(3) Tnc very char^'ctcria tics ol a g^^od prograni that make for str.coth, 
spoon-fed learning may militate against creative stir.;u>. :i-^n of the individual. 
Progtan-.^.^d learn inr, way bccOnie too effortlccs, too much 7.>tercd in the p,rofiram 
and too little in the mental searching and striving of th. individual. The focir 
of cognitive initiative is thus subtly shifted from tht • idividual to the progrna: 
the aim is to tune tlie individual to the program, rather than the program to the 
individual. It rcnainc whether effortless learning does in fret impair crcat?vi^y. 
Yet there is every reason to cupnose th^t it does so. 

(4) The sliecr efficiency and cf ftctlvcno.cc of a good program vhich tr.kes 
the individual in a "logical lock-step" through predetermined ccgnitivo paths 
may tend to instill in the individual a sense of deference to the authority of 
the program. There is too little opportunity for. the thoughtful individual to 
question, dissrnt from, or even reject, the content of the program material . 
Creativity alrost necessarily contains F.onething ol a repudiation of authority. 
Thus nnyrhing that is too effectively taught in an authoritative way may haar^er 
the st-.idcnt's cr c - f i vi ry. In ^;hort, V-.cn -lay be sc^ncthing of an iutrinric 
opposition between the goals of creativity and the goals of efficient learning. 

(5) Finally, one of the essentials of creativity would appear to be the 
cbility to tolerate ambiguity, cor.plcxity, and lack of closure, while progressing 
toward tixc solution of the problem. Yet a cardinal aim of the programn^cd instruc- 
tion is to achieve the utir.ost of clarity, precision, and dcfinitcness in each 
step in the cognitive task. Here too, then, an inherent virtue of progrcrjacd 
instruction may Serve to inhibit creativity. 

ri;c bla>.;cGt n-.-ssible picture cC tlu- case has dolibcrat<ly been dr.>-n. 
In fact, all of tb.cf,e features of prograi:r:c'd instrtJCtion potentially rietrinental 



to creativity cctn he mitigated in their effects by ^^voidiug overly strong 
cormitr.ant to rlctd forms of. prcfiran^.niin^> and by inveuting ncu progrnnitninj; tcxhniqu 
that are positively adapted to the rcquirem<3iits of crea-tivity traininj;. The 
eclC-pvicing, self -directing, and self "administering features of prograinr^cd 
instruction lend themselves directly to the requirements ot creativity training, 
for thc.^o characteristics do place the focus of cognitive initiative in the 
Individual, and they cpon the vay for an optinal accoaiadation of the program 
tv Lac disuincciv;j cc^nicive style of the inaividuai. io iucet tncse require- 
fnents nore fully, tho?c particular characteristics of prograr.ming need to be 
einpharJ^ed and cxtctudcd. 

Greater frccdc;n in the choice of materials and the choice of alternative 
paths open to the student can Ic provided through appropriate branching techniques 
Better and n:orc sensitive diagnositc tools need to be provided enabling 
evaluation of the progrcr^s of the individual through the materials and enaaling 

! lection of appropriate subsequent steps and paUis. Far more flexible forns of 
edback need to b:: created icliich c*:n be optimally suited to tlie distinctive 
sponses of the pnrtic\ilar individual* 

CREATIV:: f KILTS rv^ ATTITUPr^S 

The training of creativity in the individual necessitates both the 
ctrenglhcning of ccrtair. coi^yritivc wcill^; uhich aiw cc-iiur^l to the creuLivt;: 
process and the encouragement of certain attitudes and dispositions vhich favor 
the vise of these skills* 

One of the n^ost central skills involv<?d in all creative activity is tlip 
ab"^*lity to gcreratc r.any ide::c, and ideas that arc unccnjnon and original. It is 
not crou^'h, cf course » that t!;e ideas be uncrmon and original, thoy riMSi: also 
be cficctivaiy adaptive to the di-aiaads of the particular creative task t;hcth»*r 
it be rolvlng c problc*n. inventing a nc:; concept. Clojely related, therefore, 
is the skill in evaluating idc:is, testing their adequacy against the dc:?.andfs 
of tho ^LCdtivL: cr^.s!:, and rejecting or revising rncm as required. 

Aauthw^r c.^scutial fur creativity is the capacity co formul<*te the creative 
problem in workable torirs and to re-forirulate it as required. Tlie individual 
must ba able to trancforn liic cot.mjh into the uncor:non, and to sec the faniliar 
in the stvan;-c* 



In apprcnchinp, v.atcriaU, the creative individual must be sensitive to their 
subtle and inpUcit features, having the capacity to think intuitively, crn^ipinr, 
essential attributes without necessarily being able to aualy^.e them explicitly. 
Yet at other tines he must also be able to analyse the materials, to detect 
inconsistencies, and to bring orderly structure out of the initial confusion. 

In order to develop and utlllac these creative skills to an optimal degree. 

. . ^ f'ncc'"^ •''"^ attitudes, and 

creativity training must concern itself with the encourascment of those attitudes 
as well as v,'ith tho strensthcning of creative skills. Foremost anions such 
attitudes is a high value placed by the individual on creative .rork. He needs 
to have a basic attitude of self-confidence concerninr. his creative potentinlil ios . 
a firm conviction concernins the essential vorth and validity of his eT.-n creative 
processes and the creative products to .;hich they may lend. Among other things 
this irnlies an attitude of independence, a readiness to deviate from, and if 
necessa'ry to reject, authoritatively pre-established ways of thinkinL».. and rn 
ability to vlthstarr' the i:nnlicit or explicit pressures of conformity to group 
Opinion. 

It seeas ucU established that in order to produce a rich volume of ideas, 
the individual should be ready to suspend prerr.aturc criticism of his ideas, to 
let the- e->r-. beu-e he subjects thcnu Closely related is a disposition to 
tolerate a considerable decree of anibisuicy, and lack of closure vhile varUm, 
at early stages of a creative task, and a disposition to maintain open-mindedness 
and to avoid premature comr.itnent to a particular solution. 

Tt is plain to see that tue skills and attitudas deniandcd of the creative 
individual are ir.por.ins ones. Moreover, he nust have the capacity to taaintain 
a n.cu..ary bnlanc. b-u.cou o-naictir.s dir.i:ocition3 he ;::ust have prr-.t 
ideational fluency, but ho trust also have the ability for disciplined self-evalu- 
ation of his ideas. He must be able to become couuaittu-d to the particular 
creative task -..hilc still boina able to r.ssvrvo detarhed perspective cn it. I!e 
tm,st be both intuitive and analytical. He must be able to destroy old forms 

and CO construct ncv ones. 

. Tlius, above aad beyond the specific skills ve have alluded to. there is 

required v.hat v. r.ay call a ^• .■^tcr t hin]:lnji.sHLn vhich enables the individual 

optirially to ors^nize, nobilinc, and deploy his specific skills in att.ch on a 
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creative problem. TUls master thlnklnfi aklU Involved appropriate seloctins, 
timmo, balancing, har..oni.la8. and flexible sequencinB In the strategic use of 
the specific skills. Successful performance' in creative problem solving of 
any ccmpleK nature is heavily dependent upon this ficneralized master thinking 
skill; the various specific skills- -however highly developed each alonc may be- 
wlU lot by themselves suffice for effective creative work. In the following 
dl.cu.aio;. of con-.c =c==ntlal technl-^ nrn.r^ea instruction fur c.^aUvlty. 

It will become evident that this crucial master thinking skill merits direct 

training in and of Itself. 

ESSE^ITIAI. TKCHNimTS 

In most a£ the conventional applications of programmins, the task is to 
take an already available body of subject mtter and to restructure it into 
progran^ned form. This is not the situation In progtairmlng for creativity. Here 
there is no already available body of factual material to be progranuned; indeed, 
the task has little to do with assimilation of factual matter, but has mostly 
to do with the strengthening of skills and the inducing o£ attitudes of the 
kinds mentioned above. Thus the challenging task of programming which face, us 
involves both the working out of appro?ri<.t.e methods and materials for creativity 
trainin? and the casting of them into an effective programmed Instruction form. 

Nature of material ; ProgrmJod materials for the training of creativity 
should bo so designed aa to give the individual repeated practice in making 
creative responi;es directly vithiu Che context of ra-^nlngful crcr.tivc tasks. 
For exfitnnle, a program to train creative problem solving might well consist of 
a series ot acLu.il problems to be solved, problems thnt involve insight, hy- 
pothesi^-aormation. complex trans fonaat ion. searching, evaluation, and discovery. 
The student thinks nnd works through each nroblem and is helped to solve it under 
the cr.rcful stcp-by-sCep guidance of the program. In this manner the student 
practices and is gradualiy strengthened in the soccific skills previously dis^ 
cussed, e.g.. genorating many ideas, thinking of unccn^n Ideas, reformulating 
the problem, using subtle cues to discover solutions, etc. 

As t.'cntioncd previously concerning the master thinking skill, the creative 
act roq=.:ircs a co.-aeH intormtion and cc.rdinaticn of .-uch part-fuaction ..Mils. 
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U .ho v.luo ot pr.nlcinr. those s,cclfic sUHU not r,ln 

Thus «e voMld .trcsj i-hc. vai 1 and roUtlvcly comnUx 

«nd scrar.tcly. b«c within the global Icont.xt oC «h _ ^ ^^^^ 

1 ^^r•f^t•.-c-l^ itl which SpOCillC SKllA^ ai.u vuv. 

counter. Ihtt. tran.icr , ^ ...iMrfpd in the prcn^rr^n. £.>r 
"♦■c"*-'^ the oroDlc IS a»v. ...^vv.**^-- - 

- j,":::;t::::::r::::::r; r;o.h t. 

Tho further advantcisc of thib creacn<- aci.-, , 

Z u.^ in Its power to .tronsthc, creative attit-Uos and din.o.it. ... 

propcrtlon., and be.nc 5"'<1-J ■ " ^ho lndivi.U..-.rs .c-lf- 

..tion oi e.h ...U. - ■ : 1. t. acaop a 

eonridoncc in h.. o™ ; i„,o™ation, Ido.oito its 

initial ar.bisuity end lack oC closure. I.o ,„,,,uc.,l .n...r.v,ch to 

> ijhlch cP-ir>i™onts tho analytical .i,>i ■ 

intuitive approach to phenon.na. which P ,ctivity. 

, bccr-o^ ..rrc £a-niUar with the Inescap.ibiUty of crc.-,ti 

data. He beer ..i . i..i>- n^rsist in creative wov:-. 

.....1.1 "'■-^t.ir readiness to pcrsist 

For ex.T.,ir>!e. ho c.,u .h..s ^. ^ , ^ H^fflculties in thioMn:.. a 

i„ the face o£ recurrent blocks in ideas and otnor d.fUcu tie. 

, n.t easily tau,..-.t bv practicing specific skills rn Isol-txo,.. 

.caduioss not s, easily ^ p„,„„„„i„S for erc.^-.i-.ty 

^.^.^oj^rla. . 'he y P ^ ^^^^^ ^^^^^^^^ 

the prficuicc f-r^D- - - . r individual a.s to the na- 

. . 1 • . tniUa .t.^o-by-ctcn tutoring of the. individual 
.......,a„ied por ....a-le, in th. 

■ ";::r: . ; "tea; ^or ori..inaUty o. thou,... .atenal ...ht -..el, 

early i^art ol a prOt,r..ni .,,1.,^ ond niustv.-'.tc'? how on- 

introduce.! >,hich explains the concept of " 

; ..i^mal and unoncmal ido.-.s. th. 

-rial Should be reduced and the tas.s and pro- 

program procrrds^ cne i^xiw 

bU,... ..h.ulu b ., , should h. in.crt.-d at v.irlou. uo.c... 

I;c:.cdial n-.d su.pU.xnta.y n.t.riuK. 

e.. that every individual-regardless uC xni.-.-l Uv. 
points in thc' projjram so that every 
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capability- -can be brou;;ht to proNj^rcj^s succesisfflly tUrcn^^h the lucicanint^ly 
difficult sequence of creative tasks. Alternative turnis and sccjuonccs of tUv. 
programed materials should also be provided which are designed to accotnodatc 
crucial differences in preferred cognitive styles anong individuals as they v:ork 

on creative problcras, 

*■ 

Size of ^tcp , t\ic size of step in a pvccivam to facilitate creativity needs 
to be f%c^t lar^o onoMoh crx -^c tr^ induce an *'c::centic.l tcnclc::*' in the indivi.iur.l , 
to encourar.c him to c>:crt a gt^nuinc? creative effort, however niodcst, in each 
step. Thui, ar; coriparcd with usual program?, with their briefer fra.ncp and 
stnallcr rr.d caaicr steps, and typical fra:r.e in a prc£,r:!:n for training creativity 
'is lilvcly to contain tr.oro corjnicx materials^ rccjuirc r,'^orc tine for roflcctiou, 
and call for nultifoiai rather th«Mi sin^'Jv r»^\'^;'-n>nscs. 

The cKar tc.cliuical chailvu^^w to iht prb^r.-^ncr is to the pvo^^i r.rr.:;u*r is to 
produce and naintaln n :;iiflicicnt lev. 1 o{ *k s^1:*.:ntial tonf;ion" «t<ji by step, wit!i- 
out at tlic sai^.c- tin^ running tlic risk ci ovvr*ta>:ing the individuaf by steps that 
arc loo big. , 

Ro le of f cdh.^r: , i\rhaps civ. mor^t difficult t itodo l<Vw>ical pri^bUtn in pr.^- 
grr'.rviKu> lor criaMvity is hov to provide appropriatv fi^.db'^ck, or confirnaiion 
of rcsp...n^v . in r^o^t ui.ual pro/ra.:'.;ning, ii.!vin3 la do witli th«- tct'.cluiij; of c^^n- 
venti^^nal i^uhjvct ;.atL,i , uii/.t t^^^ be inU'iK,*^-} is Di*^ ^ivi';^- ui tiu. one 
*'corrcct rnr.uvr/' Rut in crcativv t.^jks and orobKt.v^ a rr^r.tcx r^any di t ! > r>C 
answer.; pt.«SbiMv rvA one aiin of creativity iraininr, is t.^ rtJnforCi di- 

versity, uniqucnc>:^, and individ'i- 1 ity of Vv vponsi-. Thtis a Vind "ct^ ^.t:v- 
fitdH-rV;* -MiTt be pr -vici;.:] tirtt v;:ll r^Kva::t and r^iwioicir,^ lot x:iM\i- 
duals t.-.kii. ; rl;^ prt\".r ^ j i . ',v rd J i -i s of a \ u\l xlL.'^vt'ily ia rhw nrr t i ! . .r r*. 
tp-^nsi^s ^r* Vv by tuc^'. Guppos^ , ^.^r cxa.iipK, li:at. the sLudi?)t is bv-in>_; tra.itui 
to think of unu£:uai us^c far an object, .^n cifectivc iwcdbrck to his reuponavs 
ri^ht can.'i^t <»f an ilhistrativc C nf varied aa^d uau.^u.u ideas t\,'t couIJ h 
b^<.n i^r d^^vd^ Tlic. >>e: wi>uld ok intiiuutl to br<:».'-iin tiu ,<;tnacPt's vision /v; t-^ 
v;liat Cunf.tituLeo unu..c;i.l ideas; at the t ir:v iL ^iiould eonlAin f<o::iL ilhtatra- 

tivo idvr»« not to*'^ far riiTiov^^d in qtiallty fron the p^w-rhnps ^^omewhat mori- t>edes- 
train :dv: 3 Lh. t It \ n-Ad fiavi ;'iv..n. In lai:*. his hi.. i^Ievaiua 

without Tin.iulv d i -e. • r 1 nq lU'i .'diont hi.*', ovti K ^s: i ''.pi'* h^u* Vi initi 'I CTA.'tiv. 
rt tcr.*p tj>. 
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• It haa beta 6ue,scnL.d rcpc.ntcUly that t!.. UMlnr.rk of a creative .ri^fp^nsc ^ 
Is its qu.-.Uty of unlquc^-^^a coupled with its appropriateness to th. particular 
problcvn. It is Ml to.> easy to instill a set to spew forth verbal cssoci.ntions 
which nrc novel r.nd inftcqucnt; but those may be merely bisanrc, irrolevcnt to 
the dcunndD of the probUnr. ..t hnnd. A crucial function of "crontivc feedback." 
therefore, is cvlcctlv> Iv to reinforce those novel rcr.ponscs thnt are r.pproprictc 
iM t\%ii I v4ui 1. Ci^iii a the prob 1»:tr.# 

While on the one hr.nd c. problem must of necessity give close guid.nncc nnd 
direction to the studvnt'f. thinking, it must not on the other hand be r.o 
coufininc r.nd rcgi^cntins as to stifle expressions of uniqueness by the student. 
Nothin- could be noro deadly to crtnti'. i:i.t5ulsc than a method of feedback so 
rlsld ov.rly^determined ns to renov.^ all chrllcajie to the student. Equally 
would b^ a method in t.hich the feedback exr.tr.plos ar. of .uch consistently 
superior qu.-.Hty r.r, to dlrxournsc. the student from thinking of his ovn ideas 
because he feUs his ideas would be hopacssly inadequate vhen comorrcd vith the 

To stirulatc unique expression in the student while closely yuidiu^ him 
is always one of the r.ost difficult tasks. In procraiunins creativity, one way 
of hrndlinr, this probUr. t.i,-.ht be to use more .xLensivo and ccrr.nlctc feedback 
m th- c-arlv .trres of the oroprrm end then grcdually reduce the nn^ount of feed^ 
back until in th. Irtt.r stag.s of the prosr-n the student relies al;,oct entirely 
on his ct-n rc.'ourccs with only occasional reinforcenwnt in the prograin. 

Implicit thrcuL-,hout the pro^^ratn development is the inescapable -.oral 
that Dro.>ra-.a in.^truction intended to train creaiivity ...i-.nt themselves be 
crtativel Irar.inativcness, orietnality. or any other aspect of creative behavior 
ccm-.ot fo.L.r.u tlaev.;. a pro^r.-.:;! vhich i. '-ni-.Tcinativ.. uninv.ntiv. . 
chnlUn;^- to the crcativo profira;. .:icr is clear. 
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The present research to develop procrnmttcd ins true tioti.-;! materials capable 
o£ dcvcloplns creative behavior in students is the firat stage of a contcn^platcd 
long-range period of rcscr.rch activity dosignod to ascertain the following: To 
vhat extent can proe.rc.n:.cd instructional materials provide for deliberate 
dcvelopracat of students' creative behavior and at the sane time assure mastery 

of subject tnatter? ' ^ _ 

Creative behavior is herein defined as behavior which demonstrates in its 
procluct both uni<iucncs3 and v.lue relative cither to the ind^ividual or his 
society. The product nay be valuable to a group, organization, society, or 
.Cray to th. individual hl.self. Fron a behavioristic viewpoint creative ^ 
behavior nay be considered a response, responses, or pattern of response, vh.ch 
operate u„en internal and/or external discriminative stimuli, usually referred 
to as obVoctn, .ords or sy.bols, and result in at least one uni.ue ccbination 
that reinforces the response or pattern of responses. 

Ob i r c t i y c r ._jyf_J:h::S'£J}£21Si}: 

CncrsI^^M. cPI^k:: lac hypothesis tested was that scores on creatxvu 

» • ^r^^-nflv incrc-scd through a program developed to 
cbiUcy tests can be signif icc.ntly mcicscu uu* t, ^ 

^t., .^..^-.-t... ■^r.A nror<Thire.s of a creative problcn- 
prc^cnc inert "•^iki--^Ay i"^-" ' 

solving course. As a by-rroduct. the effect of such a program ou student 
attiLudco tO';r.rd th^. cource vas also studied. 

"^j"^'- . •• •.•rrio...= =rontIvo ..SilUios -- fluency, flcslbiXity, orisl- 
„-,i^v 'a-^ZtWr,. r...A rcn.itivUy - to their r.ml£oBt.tlon. In dcflnlns 
..-o.U.a cr...uvcl,. J« U.U.vlorl.tic c«r«.. "-ncy In dc£lnc<, 
the .biu:y to n.«r,-tc. ..-.y rc.p.n.cn (idc.s) in rcspon.. to one dl.crin,ln.-.t,.vc 
«ti..,lu= (,.-.>.U..-,. ) n..sibUUy .^..cflncd as the .blUty to scncv,tc .r.ny 
diucr.nr cl. of ...-,c„..s (la .o) In r...?on.e to one discriminative st^n..ulu= 
(.ro..lcn.) o7ia«.lity i. dcanud a= the ability to create a response that is 
/tatistlcal-y >.-.co.^.n. Elaborrtion is deilned as the ability to eenorntc 
rc,«„.cr. (,!.t.-.ils).^^.t i.,.pl...ent or spell out rn Idea „hieh serves as the 
d|.crl-.l«'tiv. .t44>. Str.«itlvlt, is defined as the ability to Bcnerate ^ 
probUns or chalK^^es as rcspon.es to a situation or observation that .crv.s as 
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^ .12- wsr COfY W«lMtE 

^: — -tho discriminative stimulus. ^u«„4„^ «„v 

^ - (2) TO devise ..ans oi l«..edlately xeiuCorclns nny response shoulns any 

aiaht tendency toward, such c.entlve behavlo.. Such rcln.orce..nt waa 
constructed so that It v.. not ll.Ued to only one correct response. K c 

■A X fnr -inv rcsnonsc that was considered acceptable and 
- • reinforcement was prov^dod toi any response 

^cict "criterion ^tand^irda. ■ «,.«.tcstinf> 

- (3) .0 aoc«.taln. by using experimental end co^troT-groups In . pre c.tl a 

p„st.te.a.« .esl^. .0 decree .his "opti.W. ■'"^^ 

student., creative be.avicr measured by various creative eb Uty ct. 
porpose the control groups is CO provide a ba.e line ^or ""^^.^^ 
l^^^^,.«-or.t r^M^ thA treatmenL eiletv^, cu.a cn-- 

an* «t£e<:t. • ,„„trol si.blccts. whether 

• " ^ "(AT~ToletSSImr. b^tho use o£ experimental and control sub cc , 

. „. not subjects receiving pro.ra».ea .ethe.s alone sbo« ^-J:^^^^^,^,^ 
..aity to the sa.e extent as to subieecs rec 1 ^^^^^ ^^^^^^ 

by instructor- taucht methods, and whether or not 
aho„ a significant ealn in creative ability when compared with cent 

> 

recelvlns no training. . ^kinf the pro- 

(5) lo 'study the attitudes toward the course oC students taking th P 

graced version alone as con.ared with those receiving the progra 
via an instructor, 

, 1, nf 1970 the prosronT.ed materiaU wore 
From the Fall of 1968 to the Fall of 1970 the pr s 

^ ^1 Thr nairr experipcnt waa conJ-ivtv— cv . ^-^ ^- • 
developed, evaluated and revised. The «aj. exp p 

, :i r t'^.Rtilts was conducted during tiic £>pr3.n^ u 
Fall of 1971 and the analysis of the results was 

\ """xhe three .roups involved in the e.peri.ent ^^'^''^ the 

..eontrol" sroup. .2 subjects in the "rrogra^ Moh?^ .""P T , IvI th .peri- 

..p.o.r„ ,n.cr,.,ctor-rresentod" .roup. To increase the centre - ' ^ 

. M„ the "Instructor-Presented" group presented exactly the sa...e 
oent instructors in the Instructor rr conventional Cashlon. ». 

.a^e-lal that vas given to the "Prosram Alona" group, only. in. conAent- 
t.aw0.iai cnau , , 1 0S6 hi"h school seniors in . / 

Iht-se three groups had been randomly selected from 1,030 ni.a 
lh. .e th.ce cro r . Included in the exporit.^uC and 

Che auCfalo Puhlic Schools wao had ^^^^ ^^J^- ,,,, ,,uated ^ 

who Planned to continue their tormal education after gr 

on the basis of the ^-Se-Ihorndi.e X Q. ^ ^^^^ ^^^^^^ ^ 

For Che purpose of this experiment six scnoois 

. K ,..1 of three professional r.-.cn,bers of the .experl«ntal 
were designated by a pane, of _ ehose' «hi*!^show.d 

. staff as either Type^I or Type " ; / . ,„a.dinr-, 

hlrh a-adcmlc ^n,.ha.ls and a greater inrercst 
:ER?C- cultural and enricbnent cpp^riunltics. 
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Tyve n schools were thorc lov on these v.nrinblcs. The oanel dcsisnatcd three 
of the six schools as Type 1 nnd three ".s Type- 11. One of each "type" vas then 
tandotaly asnisned to each of the three aforementioned groups, with each "type" 

consisting of 31 students. 

Type 1 schools were very similar to one anot' . r and since, in only one sta- 
tistical test conducted, did there prove to be a consistent effect of school type 
on trcatirxnt neans. lypc U data «re considered, in effect, a replication of Type 



While the nurtiber of students assigned to each of the three treatment groups 
numbered 62. as illustrated before, in actuality 335 students verc tested. Hiis 
was done in crder to -cf f cct. a "double check" in the experiment, which consisted 
of "in the same school" control groups. These checks were in addition to the 
"Control group" itself and permitted experimental subjects in one school to be 
cotoparcd vith control subjects from this same school. 

Thi- cxpcrJrrcnt consisted of a pretest period of one week, or two full period 
during which tltr.e the three groups were given a battery of XI psychological tests 
developed by Guilford, Torrance end Cough. The test ore: 

Test Reliability of Scorin g 



1. 



Associational Fluency 

2. Other Usos-guontity '^^ 

y» Consequence's -Total ' ^' 

U, Pruducc I.wiirovoi«ut - Fluency 

5. Product li::provcr.2uC - fluency 

6. Alternate User. '^^ 

7. Product Iir.orovemenC - Flexibility 

8. Product Ir-.prove'nenc- Flexibility 

9. Consequences - Reu-ote ■ 

10. Product I-.prcvc:n2nt - Originality 

11. i'roduct Ir.provcmcnt - Orij;inality 'ol 
1?. ?l,inninr. Llahumtion - i"nrt A .S3 

13. rianning Elabcrntion - Part IS .99 

14. Apparatus - Items 1-9 -SO 

15. Apparatus - Iterr.s 10-ia 

16. AC Test of creative ability 

17. California f sychological Inventory 

The treaLnicnt period lasted 13 weeks, each experimental week consisting of two 
periods. The post-testing period also lasted one week, or two full periods, and 
' tlie same 17 psychological poat- tests were administered to the three groups. 
All of the measures were then scored by two independent raters. Identification 
of the protocols and «?oded so that no rater was aware of what type of subject 
or school »'C was rating. 
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To briefly sumari^e the finclings^ it can be stated that the C2:perimcntal 
groups, on almost every test, made greater gains than did the control group. 
In almost all of the measures the gains of the instruetor-taught prograirmed 
groups vere Rirnifirrntly <;nnrrior to thn^o of rho rnnrroT groups, Tho rr-or^^tn 
alone group was significantly superior to the control group in gains on n^ost 
tests* but the instructor-taught progranuned group tended to be more markedly and 
consistently superior to the control group than the program alone group who had 
the program without an instructor^ 

The largest effects of the training were on Flexibility and Elaboration, 
while effects on Fluency and Originality VQto less. Sensitivity showed the 
least effects. The questionnaire revealed that almost half of the students 
reported that they gain in sensitivity at the high end of the scale* Further 
study is indicated on this factor. 

Detailed Stattsticr.l Analv?:os of Data 

The pre-test data were analyzed in order to ascertain vhothor the School 
Types differed initially, whether the schools within each Type differed initially, 
and whether the groups within each Experiniental school differed initially. (It 
might be noted that the third kind of difference would represent san;pling error^ 
since the subjects were assisncd to the ExpLrinicntal and In-The -Same -School 
Control groups in a random manner.) The logic o£ tl>e experimcnt_rtiqulrt;d the 
use of three separate analyses, each with a two-by- three factorial design. 
In each analysis, the factors were School Typos, with two levels, and Groups, 
with three levels. In 'Run A" the Prosraci-Alone» With-In3tructor» and 'Control 
School groups vcro cccparcd; in "Run the rror.rati-Alonc, Prof,rcin-Sqjiol Control, 
and Control Scl ooi groups vcrc compared; and in "Run C" the With-Inst|:uctor , 
Instructor-School Control, and Control-School groups were compared. (Tlie Program 
School Control groups were in the same schools as the Prograra-Alonc ^^^oups; and 
the Instructor-School control groups were in the same schools as the With- Ins tru- 
tor groups.) School Typos 1 and II were represented in all three analyses. Sich 
"run" tested differences between School Types and Differences cnong schools 
within Types. Runs B and C also tested differences between groups within 
schools (e.g., Pro^^ram-Alonc group versus Program-School Control group.) 
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Table 1 gives the coll frequencies (group sizes) for the analyses of variance 
end covnriancc, end shows how 31 subjects vcvc obtained In each of the major 
groups. The :inalysis of variance and covariance require equal numbers of subjects 
In corrcspondins groups in the two School Types. The numbers of available 
subjects were examined, and the numbers to be onittcd were determined in such 
a way that the nunbcrs regained were maxiniacd within the imposed restriction. 
Insofv-r as possible, subjects to be omitted were selected on the basis of socic 
kiiU of "contr.tnination," such as having an excessive number of absences from 
school, heaving an Otis 10 score instead of a Lorgc-Thorndikc IQ score, or having 
taken the tests in an unusual way for exaniplc, because of being absent on th*. 
scheduled testing day. (In no cases vjcre test data examined in making the 
selection.) l.'hen necessary, additional subjects were omitted by selection from 
a tabic of rando:^ nunibcrs. 

Tabic 2 (page 13) presents the mean prc-test scores of the various groups, 
and T^blc 3 (page 19) sii-.ru-nriscs the ar.alysos of variance of the pro- test data. 

can be seen in Table 3, the School Types by Groups interaction was statistically 
significant in almost every "run." The interactions indicate that there x,rcrc 
differences ar.ong schools within each Scnool T>'pc, and that the directions of 
difference were not the snue in both School Types. The differences v?ero fairly 
large, as can be seen by inspection of Table 2. 

Because the magnitudes of the differences among the groups on the prc-tcsts 
were fairly large, the posc-tost data were analyzed by means of analysis of 
covariance tcchnicues. Three runs were used, with the same comparisons as in 
the three pre- test runs. The weans of the adjusted post-test scores arc presented 
in Tabic 4 (nagc 20), (The means of the raw post-test scores and the means of 
the adjusted post-test scores from each separate run are given in Tables 7 and 8.) 
In general, the With-Instructor groups had higher adjusted post-test means than 
the Program-.. lone groups and both control groups (i.e., the Instructor-School 
Control and Control School groups.) With somex^hat loss consistency, the Prograrr- 
Alone groups were superior to the corresponding contrql groups (i.e.. The Progrrm- 
School Control and Control School groups.) 

The results of the rnalyscs of covariance ere summaried in Table 5. The 
Run A analyses, comparing the i'rogram-Alonc, with -instructor, and Control -School 
groups, indicatcc' that the main effect o£ Groups was significant on cv-ry test 
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of creativity but was not significaat on the personality tost (C.P.I. Dominance) 
The School Types by Groups interaction was not significant except in the three 
runs on Associational Fluency and in Run C on Other Uses. 

Tables 6 and 7 summftrizc the results of t tests comparing individual 
groups, and Tabic S sun^arisea the interpretations o£ the outcomes of these 
tests. In Tables 6 and 7, a nccotivc value of t means that tho second group 
listed in the row had a greater mean than the £ir.<>t group, and a positive value 
means tliat the first sroup had the creator n.can. Table 6 surr:narizcs comparisons 
of the separate groups in^cach run in which the main effect of Groups was 
significant and the School Typos by Groups interacti'-n was non-significant. 
These comparisons showed that the Instructor-School Control groups were not ^ 
significantly different from the Control School groups in any of these runs; 
and the I'rosrani-School Control was significantly different from the Control School 
group only in Run B on i'roduct Improvement Originality. The Uith-Instructor group 
was significantly supcrio/r 'co the Control School group on all abil ty tests. The 
With-Instructor group was also superior to the Instructor-School Control group 
on all of thocc tests, signif icar.tly so on all but the Apparatus test. Tlie 
Progratn-Alono z^ovn was superior to the Control School group on all ability 
tests, and the difference rac significant on all tests except Consequences 
Remote. The Troaram-Alone group was also superior to the rrocram-^'chnol 
Control gcoup on all ability tests, significantly so on all except Apparatus, 
Consequf-ncofs Remote, and Consequences Total. The With-Instructor gioup was 
significantly superior to the l*rogran-Al one group on Planning Elaborations, 
Consequences Total, rnd Froduct Improvement Fluency .-nd Flexibility, but was rot 
significantly different from the Prcexam-Alonc group on Alternate Uses. Apparatur-. 
Product Inprovcmont Orif,lnality, and Conscnuonces Remote. 

On the tu-o tests on which there was a significant School Types by Groups 
Interaction, tho groups were compared separately within each School Typo. 
These comparisons are summarized in Table 7. In general, differences wore 
jnorc often significant in the Type II schools than in the Type I schools. In 
the Type I schools on .'.ssociational Fluency, the Program-Alone group was sig- 
nificantly superior to the l.'ith-Instructor group and the Program-Sci-.ool Contrul 
croup, rnd ^r^r. superior to the Control School group at the .10 level o£ sif-nif- 
icance. other differences approached si}',nif icancc. In the Type II school.': 

on Assoclational Fluency, the pattern of results was essentially the same as icr 
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tho tests on x.'hich the Interaction vcs not significant, cxcont that the rrogrnn- 
Alono group was not sigtiif icantly different from the Prr gram-School Control f 
grouo, which in turn was sisnificnntly superior to the Control School grcui). 

On other uses, the interaction was significant only in Run C, and as shown 
.in Tabic 7, there wr.s no discrepancy between the co!:i;>aripon of the Hith-Inntructor 
and Control Scho^i s^'^'^'-'P^^ b^-cd on kun A and the conparisons of these groups 
based on Run C. Tho intcrnction in Pun C rpparr.ntly resulted primarily from a 
difference boM.vLn tho School Types in the comparison of the With-Instructor and 
Instructor-School Cou^rcl groups. T.w difference between these groups was 
sis^i^^iccnt only in the Type II schools. 

In suir.-nary, the pattern of results on the various tests of crcvitive 
ability pcxni ts Lhe ^cn^-'^^- ^i^^cion that the V?ith-Ini5tructor c^^oups \<orc superior 
to tho Proarf.n-Alonc n'^ouos f»nd to both Control groups; and the I'rogram-Alonc 
groupa were superior to bot!i Control groups. The tests most representative of 
thir. outcooc '-ero Pl.nnrtins Elrboraticn, Product Irprovcmrnt Fluency, and 
Product Irujirovc-.-.-nu FlcKibil.Uy; and Alternate Uccs, Other Uses, Product 
Improve n'.cnt Ori^.i-iaiity , and Consequences Total gave essentially the same pattern 
of results. Associational Fluency yielded different results in the two School 
Typcfs. On this tcsr tho e>:r*c-^inental treatments were more effective in the 
Typ^^ II schools than in the Type I schools. The Consequences Remote test 
shoved results that were partly consistent with the generally obtained pattern, 
since the Wieh- Instructor r,roup was significantly suncrior to the Control rr.up:; 
on this test. Cn the Apparatus test, the nxperirr.ental groups were not signifi- 
cantly different xrotn c-ic!i other, nur froc.'. their respective In-Thc-Senc-Schcol 
Controls, but. each was siv-nificantly superior to the Control School group. 

lienardinrj ;it'.'dcnts' ovn reaction i to the cour«;c instructor as ccr.iparcd 
with those \:h& had an inctructor-taucht progrcn,Kicd course, it is interesting to 
note that, oven though the ins true tor -caught students found the course more 
interesting and lolt tncy gained more from it, both groups, in their total 
con-r.cntf, appent.J to report equal application of what they had learned and 
seemed to feci they would apply it equally well in the future. 



